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SYSTEMS AND METHODS FOR
CONFERENCING ENTERPRISE AND
NON-ENTERPRISE CALLERS

BACKGROUND

1. Field

The present invention relates generally to systems and
methods for conferencing callers. More particularly, the
present invention relates to conferencing enterprise and non-
enterprise callers.

2. Description of the Related Art

Communication between two or more parties 1s olften
achieved through conferencing. A conference allows partici-
pants to exchange audio, video, and other media-related data
with one another, often 1n real time, and does not require the
conference participants to be 1n the same physical location
during the exchange. In some cases, a conference may include
participants that are located both inside and outside of an
enterprise. However, a conference that includes enterprise
and non-enterprise callers can often waste valuable comput-
Ing resources, or cause devices to be deployed at the enter-
prise that are unnecessary for the establishment of a confer-
ence. Furthermore, current systems may fail to effectively
link conterences located on and off of the enterprise.

SUMMARY

The 1llustrative embodiments described herein are directed
to a data processing system and, 1n particular, to systems and
methods for conferencing enterprise and non-enterprise call-
ers. In one embodiment, a method includes receiving a first
call imtiated by an enterprise caller at an enterprise, commu-
nicating with an enterprise media server to initiate a tributary
conference on the enterprise media server, joining the enter-
prise caller to the tributary conference such that the enterprise
caller 1s 1n data communication with the tributary conference,
receiving a second call imtiated by a non-enterprise caller via
a public switched telephone network, interfacing the non-
enterprise caller with a data center media server, creating a
home conference on the data center media center, joining the
second call to the home conference on the data center media
center, and interfacing the home conference on the data center
media server to the tributary conference on the enterprise
media server to form a linked conference between the enter-
prise caller and the non-enterprise caller.

In another embodiment, a method includes establishing a
tributary conference on an enterprise media server. The tribu-
tary coniference 1s 1n data communication with an enterprise
caller at an enterprise in response to a first call from the
enterprise caller. The method also includes receiving a second
call mitiated by a non-enterprise caller, interfacing the non-
enterprise caller with a data center media server, creating a
home conference on the data center media center, joining the
second call to the home conference on the data center media
center, and interfacing the home conference on the data center
media server to the tributary conference on the enterprise
media server to form a linked conference between the enter-
prise caller and the non-enterprise caller.

In another embodiment, a conferencing system includes an
enterprise sub-system. The enterprise sub-system includes a
first communication device to initiate a first call from an
enterprise caller, and an enterprise media server to host a
tributary conference in data communication with the first
communication device. The conferencing system also
includes a data center sub-system at a separate location from
the enterprise sub-system. The data center sub-system
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2

includes a gateway to receive a second call imitiated by a
non-enterprise caller via a public switched telephone net-
work. The non-enterprise caller uses a second communica-
tion device to 1nitiate the second call. The data center sub-
system also includes a data center media server to hosta home
conference i data communication with the second commu-

nication device, and an application server to interface the
home conference on the data center media server with the

tributary conference on the enterprise media server.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic, pictorial representation of a confer-
encing system according to an illustrative embodiment;

FIG. 2 1s a schematic diagram showing the interaction
between the components 1n FIG. 1 when a call 1s placed by an
enterprise caller according to one illustrative embodiment;

FIG. 3 1s a schematic diagram showing the interaction
between the components 1n FIG. 1 when a call 1s placed by a
non-enterprise caller according to one 1illustrative embodi-
ment,

FIG. 4 1s a schematic, pictorial representation of an inter-
national conferencing system that includes at least one inter-
national caller according to an illustrative embodiment;

FIG. 5 1s a flowchart of a process for conferencing enter-
prise and non-enterprise callers that 1s executable by a data
center according to an 1llustrative embodiment;

FIG. 6 1s a tlowchart of a process for conferencing enter-
prise and non-enterprise callers that 1s executable by a data
center according to another illustrative embodiment;

FIG. 7 1s a flowchart of a process for conferencing enter-
prise and non-enterprise mternational callers that 1s execut-
able by a data center according to an 1llustrative embodiment;
and

FIG. 8 1s a flowchart of a process for interfacing a home
conference to a remote tributary conference to form an inter-
national linked conference as described in FIG. 7.

DETAILED DESCRIPTION

Referring to FIG. 1, an illustrative embodiment of a con-
ferencing system 100 includes an enterprise sub-system, or
enterprise, 102 and a data center sub-system, or data center,
104 1n data communication with one another. The enterprise
102 1s any entity having two or more communication devices
that are capable of communicating with one another. For
example, the enterprise 102 may be an organization, such as
a business or government unit, that 1s interconnected using a
local area network (LAN), including a personal area network
(PAN), a campus area network (CAN), a metropolitan area
network (MAP), or any other network type. Unless otherwise
indicated, as used herein, “or”” does not require mutual exclu-
stvity. The conferencing system 100, including either or both
of the enterprise sub-system 102 and the data center sub-
system 104, may utilize an Internet Protocol (IP) based back-
bone distributed architecture, which permits the components
within the conferencing system 100 to communicate with one
another using packet-based protocols, such as the Session
Initiation Protocol (SIP). SIP 1s a protocol defined by the
Internet Engineering Task Force (IETF) and documented
under standard RFC3261. In one non-limiting example, the
conferencing system 100 may be a Voice Over Internet Pro-
tocol (VOIP) network.

The components of the conferencing system 100,
described below, allow an enterprise caller 106 and a non-
enterprise caller 108 to participate 1n a linked conference 109
to allow commumnication with one another. The linked confer-
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ence 109 includes at least two conferences that are 1n data
communication with one another, at least one of which 1s part
of the enterprise 102 and at least one of which is part of the
data center 104. In the example of FIG. 1, the linked confer-
ence 109 includes a tributary conference 110 1n data commu-
nication with the enterprise caller 106, and a home conference
111 1n data commumication with the non-enterprise caller
108.

Although two conference participants (1.e., the enterprise
caller 106 and the non-enterprise caller 108) are shown 1n
FIG. 1, any number of callers may participate in the linked
conference 109. The linked conference 109 may be used as a
medium through which the enterprise caller 106 and the non-
enterprise caller 108 exchange audio, video, audio/video, or
other communication-related data between one another. Non-
limiting examples of the linked conterence 109 include an
audio conference, a video contference, an audio/video confer-
ence, streaming multimedia distribution, an 1nstant messag-
ing exchange, presence notification using detectors, an online
game, a conierence call, or other settings 1n which data may
be communicated between the enterprise caller 106 and the
non-enterprise caller 108.

The contferencing system 100 includes a first communica-
tiondevice 112 and a second communication device 114 from
which the enterprise caller 106 and the non-enterprise caller
108 may itiate calls, respectively. The first communication
device 112 1s part of the enterprise network, and the second
communication device 114 1s outside of the enterprise 102.
Calls made to the data center 104 by the non-enterprise caller
using the second communication device 114 may be through
a public switched telephone network (PSTN). The first and
second commumnication devices 112, 114 may be the same or
different devices, and are capable of communicating with
other devices or entities. Non-limiting examples of the first
and second communication devices 112, 114 include landline
phones, Voice Over Internet Protocol (VOIP) phones, cellular
phones, walkie talkies, computers (e.g., desktops, laptops,
netbooks, and minicomputers), personal digital assistants,
digital music players, digital readers, portable gaming
devices, web browsing devices, media players, etc. Although
the possible devices represented by the first and second com-
munication devices 112, 114 are numerous, 1n the non-limit-
ing example of FIG. 1, the first and second communication
devices 112, 114 are phones.

The enterprise 102 includes a private branch exchange 116
that recerves the calls made from the first communication
device 112. The private branch exchange 116 1s 1n data com-
munication with the first communication device 112 and
other components of the conferencing system 100. Data com-
munication between the private branch exchange 116 and the
first communication device 112 may use a wired or wireless
communication medium. The private branch exchange 116
serves the enterprise 102, and can assist 1n routing the calls
from the first communication device 112 to various locations.
In some embodiments, such as those 1n which the first com-
munication device 112 are devices other than phones, the
private branch exchange 116 may be another type of routing
device, or dispensed with altogether.

The enterprise 102 also includes a session border controller
118. The session border controller 118 1s 1n data communi-
cation with the private branch exchange 116 and other com-
ponents of the conferencing system 100. In the example in
which the conferencing system 100 uses a VOIP network, the
session border controller 118 may exert control over the sig-
naling that occurs within the components of the conferencing,
system 100. Also, the session border controller 118 may act as
an interface between the enterprise 102 and the data center
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4

104. The session border controller 118 may include an
untrusted side 120 and a trusted side 122. The enterprise
network may plug in directly to the untrusted side 120 of the
session border controller 118.

The enterprise 102 also includes an enterprise media server
124, on which the tributary conterence 110 1s created using
the 1llustrative embodiments. As described below, data com-
munication between the enterprise media server 124 and
other components 1n the conferencing system 100, including
the private branch exchange 116, may be established. In host-
ing the tributary conference 110, the enterprise media server
124 combines and shares data from and amongst the enter-
prise callers participating in the tributary conference 110,
including the enterprise caller 106. As described below, the
tributary conference 110 may also be linked with the home
conference 111 to create the linked conference 109 so that the
enterprise caller 106 can participate 1n a conference with the
non-enterprise caller 108.

The data center 104 may be at a location that 1s separate or
remote from the enterprise premises, and may 1nclude a gate-
way 126. The gateway 126 1s 1n data communication with the
enterprise 102 and other components 1n the conferencing
system 100. The gateway 126 may be used as an interface
with the enterprise 102 or any other devices external to the
data center 104. The data center 104 also includes an appli-
cation server 128, which 1s 1in data communication with the
enterprise 102, the gateway 126, and other components in the
conferencing system 100. In one embodiment, the application
server 128 manages, such as by serving a call control func-
tion, the tributary conference 110 at the enterprise media
server 124. The management functionality performed by the
application server 128 may include conierence control, bill-
ing, operator support, and other management functions. For
example, the application server 128 may serve as a back-to-
back user agent that 1s 1n data communication between the
enterprise caller 106 and the enterprise media server 124. The
application server 128 may also perform resource manage-
ment, call flow, or data routing within the conferencing sys-
tem 100, and communicate with the devices within the con-
ferencing system 100 wvia SIP or other packet-based
messaging. The data center 104 may also include a confer-
encing database 130 that tracks or stores the status of the
tributary conference 110, home conference 111, or other con-
ferences managed by the application server 128. Communi-
cation between the enterprise 102 and the data center 104 may
be via a data communication medium 132. In one embodi-
ment, the data communication medium i1s a wide area network
(WAN). Other examples of the data communication medium
132 include a campus area network (CAN), a metropolitan
area network (MAP), or any other network type.

In one embodiment of the operation of the conferencing
system 100, the conferencing system 100 1s a distributed
architecture that allows the tributary conference 110 to be
created on the enterprise media server 124 while conference
control functionality 1s performed by the application server
128 at the data center 104. The enterprise caller 106 1nitiates
a call on the first communication device 112. The call 1s
received by the private branch exchange 116. The private
branch exchange 116 may then route the call to the untrusted
side 120 of the session border controller 118. The trusted side
122 of the session border controller 118 may then route the
call to the gateway 126 at the data center 104 over the data
communication medium 132.

Afterrecerving the call, the gateway 126 may then route the
call to the application server 128. In one embodiment, the
application server 128, upon recerving the call, may identity
the call 1s being associated with the enterprise 102. The appli-
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cation server 128 may also identify the enterprise media
server 124 to host the tributary conference 110. In one
example, the identification of the enterprise media server 124
to host the tributary conterence 110 may be based on the
location of the enterprise media server 124 at the enterprise
102. The enterprise media server 124, 1n one embodiment, 1s
part of a trusted network that 1s administered by, or otherwise
associated with, the same entity that 1s admimstered by, or
otherwise associated with, the data center 104.

The application server 128 may then route the call back to
the enterprise 102, and specifically to the enterprise media
server 124. In doing so and thereafter, the application server
128 may act as a back-to-back user agent, or SIP B2B UA, to
facilitate the establishment and maintenance of the tributary
conference 110 at the enterprise media server 124. In acting as
a back-to-back user agent, the application server 128 may be
in data commumnication between the private branch exchange
116 and the enterprise media server 124.

After the application server 128 connects the call to the
enterprise media server 124, the enterprise caller 106 may be
interfaced with the enterprise media server 124. In one
embodiment, a first data connection 134 may be established
between the private branch exchange 116 and the session
border controller 118. A second data connection 136 may also
be established between the session border controller 118 and
the enterprise media server 124 to establish a resulting data
connection between the private branch exchange 116 and the
enterprise media server 124. This resulting data connection,
made up of the first and second data connections 134, 136,
interfaces the private branch exchange 116 with the enterprise
media server 124 and allows data communication between
these two components. As a result of this resulting data con-
nection, the enterprise caller 106 may also commumnicate with
the enterprise media server 124. The routing of the call from
the application server 128 to the enterprise media server 124
may help to establish the data communication between the
private branch exchange 116 and the enterprise media server
124. One non-limiting example of how the application server
128 may help to establish the data connection between the
private branch exchange 116 and enterprise media server 124
1s described below 1n FIG. 2.

In one embodiment, the first and second data connections
134, 136 may be real-time transport protocol (RTP) streams
that allow the private branch exchange 116 and the enterprise
media server 124 to commumnicate via RTP. RTP 1s a protocol
defined by the IETF for streaming real time multimedia over
an IP network 1n packets. The first and second data connec-
tions 134, 136 may also utilize other real time protocols. By
streaming data between the private branch exchange 116 and
the enterprise media server 124 via the session border con-
troller 118, the data need not be streamed via the data center
104. Thus, 1n some embodiments, bandwidth needed to
stream data between the enterprise 102 and the data center
104 1s saved or reduced, and the enterprise caller 106 may
incur less or no delay 1n the conference mixing of their audio.

The enterprise 102 may then communicate with the appli-
cation server 128 1n order to establish, or create, the tributary
conference 110 and join the enterprise caller 106 to the tribu-
tary conference 110. In one embodiment, the application
server 128 queries the enterprise caller 106, via the enterprise
media server 124, for conference access data. The conference
access data may include identification information, a pass
code, a conference code, conferencing configuration infor-
mation, or other data that can help to authenticate a caller or
identily a conference. After recetving the query for confer-
ence access data from the application server 128, the enter-
prise caller 106 may input the coniference access data. The
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enterprise media server 124 may then send the conference
access data inputted by the enterprise caller 106 to the appli-
cation server 128. The application server 128 may then deter-
mine whether the conference access data entered by the enter-
prise caller 106 1s valid. In one embodiment, a provisioning
database (not shown) at the data center 104 may be used to
validate the conference access data that 1s mputted by the
enterprise caller 106. The provisioning database may also
confirm that the enterprise media server 124 1s available for
coniference usage. If the application server 128 determines
that the conference access data 1s valid, the application server
128 may initiate the tributary conference 110 on the enter-
prise media server 124, or may join the enterprise caller 106
to the tributary conterence 110 11 the tributary contference 110
1s already created.

In one embodiment of the application server 128 1nitiating,
the tributary conference 110 on the enterprise media server
124, the enterprise media server 124 may receive a set of
coniference creation instructions to create the tributary con-
ference 110 on the enterprise media server 124. As used
herein, the term “set” encompasses a quantity of one or more.
The conference creation instructions may be associated with
an SIP INFO signal, and may instruct the enterprise media
server 124 to create the tributary conference 110.

The conferencing database 130 may be used to determine 11
a conference associated with the conference access data
entered by the enterprise caller 106 1s already created. If no
conference has been created, the conferencing database 130
may work 1n conjunction with the application server 128 to
create the tributary conference 110, and associate a unique
conierence 1dentifier with the tributary conference 110.

After the tributary conference 110 has been created on the
enterprise media server 124, the application server 128 may
send a set of conference joinder instructions to join the call
from the enterprise caller 106 to the tributary conference 110.
The conference joinder instructions may be associated with
an SIP INFO signal, and may instruct the enterprise 102 to
jo1n the call to the tributary conference 110. Upon recerving
the conference joinder instructions, the call from the enter-
prise caller 106 may be joined to the tributary conterence 110.

In one embodiment, 11 the tributary conference 110 1s cre-
ated on an enterprise media server 124 other than the one to
which the enterprise caller 106 1s connected, the application
server 128 may switch the call to the media server that
includes the tributary conference 110. In this way, the con-
ferencing system 100 may join the enterprise caller 106 to the
tributary conterence 110 when the tributary conference 110 1s
contained on a media server other than the enterprise media
server 124 to which the enterprise caller 106 1s connected.

Subsequent enterprise callers at the enterprise 102 may
then be joined to the tributary conference 110 so that the
subsequent enterprise callers may communicate with the
enterprise caller 106 via the tributary conference 110. By way
of1llustration, a subsequent enterprise caller (not shown) may
initiate a subsequent enterprise call using a different commus-
nication device at the enterprise 102, and the subsequent
enterprise call may be received by the private branch
exchange 116. Following a similar route as the call initiated
by the enterprise caller 106, the subsequent enterprise call
may be routed to the session border controller 118, and then
routed to the gateway 126 at the data center 104. The subse-
quent enterprise call may then be routed from the gateway
126 to the application server 128, and then connected to the
enterprise media server 124. A new data, or RTP, connection
between the private branch exchange 116 and the enterprise
media server 124 may be established for the subsequent enter-
prise call, and for each enterprise call subsequent to the call
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made by the enterprise caller 106. Using the interface
between the private branch exchange 116 and the enterprise
media server 124, described above, the subsequent enterprise
caller may be prompted to enter conterence access data, and
this conference access data may be validated at the data center
104 to determine whether the subsequent enterprise caller 1s
authorized to jo1in, or otherwise associated with, the tributary
conference 110. If the subsequent enterprise caller 1s autho-
rized to join the tributary conference 110, the application
server 128 may send conference joinder instructions to the
enterprise 102 so that the subsequent enterprise caller is
joined to the tributary conference 110.

In another embodiment, the non-enterprise caller 108 may
be joined 1into a conference with the enterprise caller 106. The
non-enterprise caller 108 may dial into the data center 104
using the second communication device 114, and a second, or
non-enterprise, call 137 may be made over a PSTN network.
In the example of FIG. 1, the second, or non-enterprise, call
137 1s imtiated after the call made by the enterprise caller 106.
When the non-enterprise call 137 1s mitiated after the call
made by the enterprise caller 106, only the tributary confer-
ence 110 may be created within the conferencing system 100
until such time as the non-enterprise call 137 1s placed by the
non-enterprise caller 108. As a result, the home conference
111 or the linked conference 109 1s not created until such time
as the non-enterprise call 137 is placed by the non-enterprise
caller 108. In this manner, some resources within the confer-
encing system 100 are not used until they are needed, result-
ing 1n improved resource utilization. In some embodiments,
prior to the placement of the non-enterprise call 137, alogical
home conference may be created within the application
server 128, but no home conference 111 may be created on the
data center media server 138. The non-enterprise call 137
from the non-enterprise caller 108 may be received by the
gateway 126, and the gateway 126 may convert the non-
enterprise call 137 into an Internet Protocol (IP) call.

After recerving the non-enterprise call 137 from the non-
enterprise caller 108, the data center 104 may interface the
non-enterprise caller 108 with a data center media server 138.
In one embodiment, interfacing the non-enterprise caller 108
with the data center media server 138 includes routing the
non-enterprise call 137 from the gateway 126 to the applica-
tion server 128. The non-enterprise call 137 may then be
routed from the application server 128 to the data center
media server 138. Data communication may then be estab-
lished between the gateway 126 and the data center media
server 138. The data communication between the gateway
126 and the data center media server 138 may be via an RTP
connection 140.

Once communication 1s established between the gateway
126 and the data center media server 138, the application
server 128 creates the home conference 111 on the data center
media server 138. In one embodiment, the application server
128 queries the non-enterprise caller 108, via the data center
media server 138, for conference access data. After receiving,
the query for conierence access data from the application
server 128, the non-enterprise caller 108 may iput the con-
ference access data. The data center media server 138 may
then transmit the conference access data inputted by the non-
enterprise caller 108 to the application server 128. The appli-
cation server 128 may then determine whether the conference
access data entered by the non-enterprise caller 108 1s valid.
IT the application server 128 determines that the conference
access data 1s valid, the application server 128 may 1nitiate the
home conterence 111 on the data center media server 138, or
may jointhe non-enterprise caller 108 to the home contference
111 1f the home conference 111 1s already created.
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In one embodiment of the application server 128 1nitiating,
the home conference 111 on the data center media server 138,
the data center media server 138 may receive a set of confer-
ence creation instructions to create the home conference 111
on the data center media server 138. The conference creation
instructions may be associated with an SIP INFO signal, and
may 1nstruct the data center media server 138 to create the
home conference 111.

After the home conference 111 has been created on the data
center media server 138, the application server 128 may send
a set of conference joinder instructions to join the non-enter-
prise call 137 to the home conference 111. The conierence
joimder instructions may be associated with an SIP INFO
signal, and may instruct the data center media server 138 to
jo1n the call to the home contference 111. Upon receipt of the
conference joinder instructions, the non-enterprise call 137
may be joined to the home conference 111.

Once the home conference 111 has been created and the
non-enterprise caller 108 has been joined to the home con-
terence 111, the application server 128 interfaces the home
conference 111 to the tributary conference 110 to form the
linked conference 109, which allows the enterprise caller 106
and the non-enterprise caller 108 to be 1n a conference with
one another. In mterfacing the home conference 111 to the
tributary conference 110, audio communication may be
established between the home conference 111 and the tribu-
tary conierence 110. For example, an RTP connection, or
stream, 142 may be used to communicate audio between the
home conference 111 and the tributary conference 110,
thereby allowing the non-enterprise caller 108 to communi-
cate with the enterprise caller 106.

In one embodiment, the home conference 111 1s interfaced
with the tributary conference 110 by the issuance of two
outbound calls from the application server 128. For example,
the application server 128 may send a first outbound call to
the enterprise media server 124, and a second outbound call to
the data center media server 138. In addition, the application
server 128 may act as a back-to-back user agent (e.g., B2B
SIP UA) for the first and second outbound calls, and may be
in data communication between the enterprise media server
124 and the data center media server 138. The first outbound
call may be joined to the tributary conference 110, and the
second outbound call may be joined to the home conference
111, thereby creating an audio link between the tributary
conference 110 and the home conference 111.

The 1llustrative embodiments described herein may be
extended to multiple enterprises and data centers so that a
distributed conference that includes multiple tributary con-
ferences may be implemented within the conferencing sys-
tem 100. These multiple tributary and home conferences may
be interconnected via audio, RTP, or other data connections to
allow for a linked conference that includes distributed par-
ticipants.

The 1llustrative embodiments may be useful 1n conserving,
conferencing system resources. For example, the home con-
ference 111 may only be created on the data center media
server 138 when the non-enterprise caller 108 joins the con-
terence at the data center 104. Prior to the non-enterprise
caller 108 joining the conference at the data center 104, only
the tributary conference 110 may be created at the enterprise
media server 124, and the tributary conference 110 may be
used to conierence callers at the enterprise 102. In this man-
ner, bandwidth, component usage, and other resources of the
conferencing system 100 may be conserved until such time as
they are needed, such as when the non-enterprise caller 108
joins a conference. Also, when only enterprise callers are
participating in a conference, the tributary conference 110
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may be implemented by using a compact deployment of
components at the enterprise 102 (e.g., session border con-
troller 118 and enterprise media server 124) and by relying on
components of the data center 104 to implement certain
aspects of the tributary conference 110.

Referring to FIG. 2, one non-limiting example of how the
illustrative embodiments described in FIG. 1 may be imple-
mented 1s shown. In particular, FIG. 2 shows the enterprise
caller 106 placing a call and being joined to the tributary
conference 110 1n FIG. 1. In FIG. 2, no non-enterprise caller,
such as the non-enterprise caller 108 1n FIG. 1, 1s placing a
call requesting to be 1n a conference with the enterprise caller
106.

The enterprise caller 106, using the first communication
device 112, dials 1nto the private branch exchange 116. The
private branch exchange 116 may then send an SIP INVITE
signal to the session border controller 118. The SIP INVIT.
signal, and several other instructions described in FIG. 2, 1s
part of the Session Initiation Protocol (SIP) that 1s usable to
control multimedia communications sessions, such as video,
audio, or audio/video calls over Internet Protocol. The paren-
theticals (e.g., (1), (2), etc.) after the SIP signals in FIG. 2, as
well as FIG. 3 below, are used to signity SIP signals that are
associated with one another. For example, SIP signals that are
both followed by a (1) may be 1n response to one another.

The session border controller 118 may then send an SIP
INVITE to the gateway 126. The gateway 126 may send an
SIP INVITE to the application server 128. The application
server 128 may send an SIP INVITE to the enterprise media
server 124. The enterprise media server 124 then sends a 200
OK signal to the application server 128. The application
server 128 then sends a 200 OK signal to the gateway 126.
The gateway 126 then sends a 200 OK signal to the session
border controller 118. The session border controller 118
sends a 200 OK signal to the private branch exchange 116.

In response to recerving the 200 OK signal from the session
border controller 118, the private branch exchange 116 sends
an ACK signal to the session border controller 118. A real-
time transport protocol (R1P) connection 234 may then be
established between the private branch exchange 116 and the
session border controller 118. Elements of FIGS. 2 and 3 that
are analogous to elements 1n FIG. 1 have been shown by
indexing the reference numerals by 100. The session border
controller 118 may then send an ACK signal to the gateway
126, and the gateway 126 may send an ACK signal to the
application server 128. The application server 128 may send
an ACK signal to the enterprise media server 124. In response
to recerving the ACK signal from the application server 128,
an RTP connection 236 1s established between the session
border controller 118 and the enterprise media server 124.

A composite, or resulting, data link, made up of the RTP
connections 234 and 236, allows data communication
between the private branch exchange 116 and the enterprise
media server 124. This composite data link allows the enter-
prise caller 106 to communicate with the application server
128 to, e.g., create or join a conference.

Next, the application server 128 sends an SIP INFO signal
to the enterprise media server 124 that initiates a prompt to
collect conference access data, such as a pass code. The
enterprise media server 124 responds with a 200 OK signal to
the application server 128. The conference access datamay be
entered by the enterprise caller 106, and this conference
access data may be passed to the application server 128 using
an SIP INFO signal from the enterprise media server 124 to
the application server 128. The application server 128 may
then respond with a 200 OK signal to the enterprise media
server 124.
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The application server 128 may then send an SIP INFO
signal to the enterprise media server 124, which may be
assoclated with conference creation instructions, to create a
conference at the enterprise media server 124. The enterprise
media server 124 may then respond with a 200 OK signal to
the application server 128. The application server 128 may
then send an SIP INFO signal, which may be associated with
conierence joinder istructions, to the enterprise media server
124 to join the enterprise caller 106 to the conference. The
enterprise media server 124 may then respond with a 200 OK
signal to the application server 128. The packet-based signal-
ing described 1n FIG. 2 1s only one example of how the
conferencing system 100 described in FIG. 1 may be imple-
mented.

Reterring to FIG. 3, another non-limiting example of how
the illustrative embodiments described in FIG. 1 may be
implemented 1s shown. In particular, the interaction described
in FIG. 3 may occur after the iteraction described 1n FIG. 2,
and may be triggered when the non-enterprise caller 108 dials
into the data center 104 1n FIG. 1 over a PSTN network.

The non-enterprise caller 108, using the second communi-
cation device 114, dials into the data center, and the call 1s
received by the gateway 126. The gateway 126 may then send
an SIP INVITE to the application server 128. The application
server 128 may then send an SIP INVITE to the data center
media server 138, and the data center media server 138 may
respond by sending a 200 OK signal to the application server
128. The application server 128 may then send a 200 OK
signal to the gateway 126. In response, the gateway 126 may
send an ACK to the application server 128, and the applica-
tion server 128 may then send an ACK to the data center
media server 138. An RTP connection 240 may then be estab-
lished between the gateway 126 and the data center media
server 138.

Next, the application server 128 sends an SIP INFO signal
to the data center media server 138 that initiates a prompt to
collect conference access data, such as a pass code. The data
center media server 138 responds with a 200 OK signal to the
application server 128. The conference access data may be
entered by the non-enterprise caller 108, and this conference
access data may be passed to the application server 128 using
an SIP INFO signal from the data center media server 138 to
the application server 128. The application server 128 may
then respond with a 200 OK signal to the data center media
server 138.

The application server 128 may then send an SIP INFO
signal to the data center media server 138, which may be
assoclated with conference creation instructions, to create a
home conierence at the data center media server 138. The data
center media server 138 may then respond with a 200 OK
signal to the application server 128. The application server
128 may then send an SIP INFO signal, which may be asso-
ciated with conference joinder instructions, to the data center
media server 138 to join the non-enterprise caller 108 to the
conference. The data center media server 138 may then
respond with a 200 OK signal to the application server 128.

The application server 128 then sends an SIP INVITE to
the enterprise media server 124, which responds with a 200
OK back to the application server 128. The application server
128 sends an SIP INVITE to the data center media server 138,
which responds with a 200 OK back to the application server
128. The application server 128 then 1ssues two ACK signals:
one to the enterprise media server 124, and the other to the
data center media server 138. An RTP connection 242 is then
established between the enterprise media server 124 and the
data center media server 138. The RTP connection 242 allows
for an audio link between the enterprise media server 124 and




US 8,767,592 Bl

11

the data center media server 138, and creates a linked confer-
ence between the conferences residing on the enterprise
media server 124 and the data center media server 138.

The application server 128 may then send an SIP INFO
signal, which may include conierence joinder instructions, to
the data center media server 138. The data center media server
138 may respond with a 200 OK signal to the application
server 128. The application server 128 may then send an SIP
INFO signal, which may include conference joinder mstruc-
tions, to the enterprise media server 124. The enterprise
media server 124 may respond with a 200 OK signal to the
application server 128. The packet-based signaling described
in FIG. 3 1s only one example of how the conferencing system
100 described 1n FIG. 1 may be implemented.

Referring to FIG. 4, an illustrative embodiment of an inter-
national conferencing system 344 includes the enterprise
102, the data center 104, and a remote data center 346 located
in a different country than the data center 104. The enterprise
102 and the data center 104 portions of the conferencing
system 344 have been simplified in FIG. 4 to aid understand-
ing of the international aspects of the conferencing system

344. However, the enterprise 102 and the data center 104 may
contain similar or additional components as the enterprise
102 and the data center 104 described 1n FIG. 1.

In FIG. 4, a non-enterprise international caller 348 uses a
third communication device 350 to join 1nto a conference
with the enterprise caller 106 and the non-enterprise caller
108. In the example 1n FIG. 4, the non-enterprise international
caller 348 may place an international call 352 via a PSTN
network after the enterprise caller 106 and the non-enterprise
caller 108 have been joined nto a linked conference, such as
the linked conference 109 described 1n FIG. 1. A remote
tributary conference 354, to which the non-enterprise inter-
national caller 348 1s joined, may be created on a remote data
center media server 356. Data communication may then be
established between the home conference 111 and the remote
tributary conierence 354 to establish, or form, an interna-
tional linked conference 358 between the tributary confer-
ence 110, the home conference 111, and the remote tributary
conference 354.

The non-enterprise international caller 348 dials 1nto the
remote data center 346, and the international call 352 1is
received by a remote gateway 360. The remote gateway 360
forwards the international call 352 to a remote application
server 362, and the remote application server 362 connects
the international call 352 to the remote data center media
server 356. A data connection, such as an RTP connection
364, 1s then established between the remote gateway 360 and
the remote data center media server 356, allowing communi-
cation between the non-enterprise international caller 348
and the remote data center media server 356. Conference
access data may then be collected from the non-enterprise
international caller 348. The conlerence access data, 1n one
embodiment, may be collected using dual-tone multi-ire-
quency (DTMF). I the conference access data entered by the
non-enterprise international caller 348 1s valid, the remote
tributary conference 354 may be created on the remote data
center media server 356. The non-enterprise international
caller 348 may then be joined to the remote tributary confer-
ence 354.

The remote application server 362 may then recognize that
the non-enterprise international caller 348 1s attempting to
j01n a conierence having a home at the data center 104. The
remote application server 362 may then 1ssue an SIP REFER
to the remote gateway 360 to transfer the international call
352 to the application server 128 at the data center 104.
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The international call 352 1s then received at the data center
104, and specifically may be recetved at the application server
128. The application server 128 1dentifies the international
call 352 as originating from the remote data center 346. The
application server 128 may then connect the international call
352 to the remote data center media server 356 at the remote
data center 346. In one embodiment, any existing RTP con-
nection that provides call control to the remote application
server 362 may be torn down. The application server 128 may
be interfaced with the remote data center 346 to establish call
control of the international call 352 by the application server
128. For example, an RTP connection may be established that
provides call control of the international call 352 to the appli-
cation server 128 at the data center 104.

In one embodiment, 1nstead of being created by the remote
application server 362, the remote tributary conierence 354
may be created by the application server 128 when the appli-
cation server 128 has call control of the international call 352.
In this embodiment, the application server 128 may then link
the remote tributary conference 354 to the home conference
111 at the data center 104, and join the international call 352
to the remote tributary conference 354.

Once the non-enterprise iternational caller 348 1s joined
to the remote tributary conference 354 on the remote data
center media server 356, the application server 128 may inter-
face the home conference 111 to the remote tributary confer-
ence 354 to form the international linked conference 358
between the enterprise caller 106, the non-enterprise caller
108, and the non-enterprise international caller 348. In one
embodiment, the home conference 111 and the remote tribu-
tary conference 354 1s interfaced by the i1ssuance of two
outbound calls by the application server 128. For example,
the application server 128 may 1ssue a first outbound call to
the data center media server 138, and 1ssue a second outbound
call to the remote data center media server 356. An RTP
stream 366 may then be established between the data center
media server 138 and the remote data center media server
356. In one embodiment, a first outbound call 1s joined to the
home conference 111 and a second outbound call 1s joined to
the remote tributary conference 354 to create an audio link
between the home conference 111 and the remote tributary
conierence 354.

In an alternate embodiment, the remote data center 346,
instead of being located 1n a separate country than the data
center 104, 1s located 1n a different region or jurisdiction.
Using the 1llustrative embodiments described 1 FIG. 4, glo-
bal callers may be joined into conferences with enterprise and
non-enterprise callers using an interconnected distributed
conferencing system, such as the international conferencing
system 344.

Referring to FIG. 5, an 1llustrative embodiment of a pro-
cess that may be executed by a data center, such as the data
center 104 1n FI1G. 1, includes establishing a tributary confer-
ence on enterprise media server (step 501). In one embodi-
ment, the tributary conference 1s in data communication with
the enterprise caller at an enterprise in response to a call from
the enterprise caller. The method includes determining
whether a call imtiated by a non-enterprise caller 1s recerved
(step 503). If the process determines that no call initiated by
a non-enterprise caller 1s recerved, the process refrains from
creating a home conierence on the data center media server
(step 505). The process then returns to step 503.

If the process determines that a call initiated by a non-
enterprise caller 1s recerved, the process interfaces the non-
enterprise caller with a data center media server (step 307).
The process creates a home conference on the data center
media server (step 509). The process joins the call initiated by
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the non-enterprise caller to the home conference (step 511).
The process interfaces the home conference to the tributary
conference to form a linked conference between the enter-
prise caller and the non-enterprise caller (step 513).

Referring to FIG. 6, an illustrative embodiment of a pro-
cess that may be executed by a data center, such as the data
center 104 1n FIG. 1, includes establishing a tributary confer-
ence on enterprise media server associated with a first call
from an enterprise caller (step 601). The process receives, at
a gateway, a second call mitiated by a non-enterprise caller
(step 603). The process routes the second call from the gate-
way to an application server (step 6035). The process routes the
second call from the application server to the data center
media server (step 607).

The process establishes data communication between the
gateway and the data center media server (step 609). The
process queries the non-enterprise caller, via the data center
media server, for conference access data (step 611). The
process receives the conference access data, via the data
center media server, from the non-enterprise caller (step 613).
The process determines whether the conference access data 1s
valid (step 615). If the process determines that the conference
access 1s not valid, the process returns to step 611.

If the process determines that the conference access data 1s
valid, the process initiates the home conference on the data
center media server and joins the non-enterprise caller to the
home conference (step 617). The process sends a first out-
bound call from an application server to the enterprise media
server (step 619). The process sends a second outbound call
from the application server to the data center media server
(step 621). The process interfaces the home conference to the
tributary conference to create a linked conference (step 623).

Referring to FIG. 7, an illustrative embodiment of a pro-
cess that allows for global callers and which may be executed
by a data center, such as the data center 104 1n FIG. 1, 1s
shown. The process 1n FI1G. 7, 1n one embodiment, may occur
alter, or approximately after, the process(es) described 1n
FIG. 5 or 6. The process includes receiving a third call,
iitiated by a non-enterprise international caller, from a
remote data center located 1n a different country (step 701).
The process interfaces an application server to the remote
data center to establish call control of the third call by the
application server (step 703). The process 1dentifies the third
call as originating from the remote data center (step 705). The
process routes the third call to a remote data center media
server located at the remote data center (step 707).

The process creates a remote tributary conference at the
remote data center media server (step 709). The process jo1ns
the third call to the remote tributary conference (step 711).
The process interfaces the home conference to the remote
tributary conierence to form an international linked confer-
ence between the enterprise caller, the non-enterprise caller,
and the non-enterprise international caller (step 713).

Referring to FIG. 8, a process for interfacing the home
conference to the remote tributary conference to form an
international linked conference, referred to in step 713 1n FIG.
7, may include sending a first outbound call from the appli-
cation server to the data center media server (step 801). The
process sends a second outbound call from the application
server to the remote data center media server (step 803).

The flowcharts and block diagrams in the different
depicted embodiments illustrate the architecture, functional-
ity, and operation of some possible implementations of appa-
ratus, methods and computer program products. In this
regard, each block in the tlowchart or block diagrams may
represent a module, segment, or portion of code, which com-
prises one or more executable mnstructions for implementing,
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the specified function or functions. In some alternative imple-
mentations, the function or functions noted in the block may
occur out of the order noted 1n the Figures. For example, 1n
some cases, two blocks shown 1n succession may be executed
substantially concurrently, or the blocks may sometimes be
executed 1n the reverse order, depending upon the function-
ality mnvolved.

The principles of the present invention can take the form of
an entirely hardware embodiment, an entirely software
embodiment, or an embodiment containing both hardware
and software elements. In one embodiment, the invention 1s
implemented in software, which includes but 1s not limited to,
firmware, resident soitware, microcode, and other computer
readable code.

Furthermore, the principles of the present invention can
take the form of a computer program product accessible from
a computer-usable or computer-readable medium providing
program code for use by or 1n connection with a computer or
any instruction execution system. For the purposes of this
description, a computer-usable or computer readable medium
can be any tangible apparatus that can contain, store, com-
municate, propagate, or transport the program for use by or in
connection with the instruction execution system, apparatus,
or device.

As used herein, including 1n the claims, the terms first,
second, third, etc. . . . used 1n relation to calls (e.g., first call,
second call, third call, etc.) are for reference or identification
purposes only, and these terms are not intended to describe or
suggest anumber, order, source, purpose, or substantive qual-
ity for any call for which such a term 1s used. For example, the
“second” call, mitiated by a non-enterprise caller, or the
“third” call, initiated by a non-enterprise international caller,
may be recerved before the “first” call mitiated by an enter-
prise caller. The conferencing system described in the illus-
trative embodiments 1s able to conference callers as described
herein regardless of the order in which the described calls are
received.

The previous detailed description 1s of a small number of
embodiments for implementing the mnvention and 1s not
intended to be limiting 1n scope. One of skill 1n this art will
immediately envisage the methods and variations used to
implement this invention in other areas than those described
in detail. The following claims set forth a number of the
embodiments of the invention disclosed with greater particu-

larity.

What 1s claimed 1s:
1. A method for conferencing enterprise and non-enter-
prise callers, the method comprising:

recerving a first call initiated by an enterprise caller at an
enterprise;

communicating with an enterprise media server to initiate
a tributary conference on the enterprise media server;

joining the enterprise caller to the tributary conference
such that the enterprise caller 1s in data communication
with the tributary conference;

recerving a second call initiated by a non-enterprise caller
via a public switched telephone network at a gateway of
a data center:

converting the second call into an internet protocol call at
the data centre;

interfacing the non-enterprise caller with a data center
media server of the data center;

creating a home conference on the data center media
Server;

joining the second call to the home conference on the data
center media server:
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interfacing the home conference on the data center media
server to the tributary conference on the enterprise
media server to form a linked conference between the
enterprise caller and the non-enterprise caller;

wherein interfacing the non-enterprise caller with the data

center media server comprises:

routing the second call from the gateway to an applica-
tion server of the data center;

routing the second call from the application server to the
data center media server; and

establishing data communication between the gateway
and the data center media server.

2. The method of claim 1, wherein creating the home
conference on the data center media server and joining the
non-enterprise caller to the home conference comprises:

querying the non-enterprise caller, via the data center

media server, for conference access data;

receiving the conference access data, via the data center

media server, from the non-enterprise caller;
determining whether the conference access data 1s valid;
and

initiating the home conference on the data center media

server and joining the non-enterprise caller to the home
coniference 1n response to the conference access data
being valid.

3. The method of claim 1, wherein interfacing the home
conference on the data center media server to the tributary
conference on the enterprise media server comprises:

sending a first outbound call from an application server to

the enterprise media server;

sending a second outbound call from the application server

to the data center media server;

joining the first outbound call to the tributary conierence;

and

joining the second outbound call to the home conference.

4. The method of claim 1, wherein interfacing the home
conference on the data center media server to the tributary
conference on the enterprise media server comprises:

sending a {irst outbound call from an application server to

the enterprise media server;

sending a second outbound call from the application server

to the data center media server; and

wherein the application server acts as a back-to-back user

agent 1n data communication between the enterprise
media server and the data center media server.
5. The method of claim 1, further comprising;
receiving a third call from a remote data center, the third
call imtiated by a non-enterprise international caller, the
remote data center being located 1n a different country;

identifying the third call as oniginating from the remote
data center;

routing the third call to a remote data center media server

located at the remote data center;

interfacing an application server to the remote data center

to establish call control of the third call by the applica-
tion server;

joming the third call to a remote tributary conference at the

remote data center media server;

interfacing the home conference on the data center media

server to the remote tributary conference on the remote
data center media server to form an international linked
conierence between the enterprise caller, the non-enter-
prise caller, and the non-enterprise international caller.

6. The method of claim 1, further comprising:

receiving a third call from a remote data center, the third

call imtiated by a non-enterprise international caller;
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identitying the third call as originating from the remote

data center;

routing the third call to a remote data center media server

located at the remote data center;

interfacing an application server to the remote data center

to establish call control of the third call by the applica-
tion server:;

creating a remote tributary conierence at the remote data

center media server:;
joining the third call to the remote tributary conference;
interfacing the home conference on the data center media
server to the remote tributary conference on the remote
data center media server to form an international linked
conierence between the enterprise caller, the non-enter-
prise caller, and the non-enterprise international caller,
wherein interfacing the home conference to the remote
tributary conference comprises:
sending a {irst outbound call from the application server
to the data center media server:
sending a second outbound call from the application
server to the remote data center media server:
joining the first outbound call to the home conference;
and
joining the second outbound call to the remote tributary
conference.
7. The method of claim 1, further comprising;
recerving a third call from a remote data center, the third
call initiated by a non-enterprise international caller, the
remote data center being located 1n a different country;

identitying the third call as originating from the remote
data center;

routing the third call to a remote data center media server

located at the remote data center;

interfacing an application server to the remote data center

to establish call control of the third call by the applica-
tion server:;

creating a remote tributary coniference at the remote data

center media server:

joining the third call to the remote tributary conference;

and

interfacing the home conference on the data center media

server to the remote tributary conference on the remote

data center media server to form an international linked

conierence between the enterprise caller, the non-enter-

prise caller, and the non-enterprise international caller,

wherein 1nterfacing the home conference to the remote

tributary conference comprises:

sending a first outbound call from the application server
to the data center media server;

sending a second outbound call from the application
server to the remote data center media server, the
second outbound call being sent at about a same time
as the first outbound call; and

joiming the second call and the third call to the interna-
tional linked conference.

8. The method of claim 1, further comprising;

joining the first call and the second call to the linked con-

ference.

9. The method of claim 1, wherein interfacing the home
coniference on the data center media server to the tributary
conierence on the enterprise media server comprises estab-
lishing audio communication between the home conference
and the tributary conference.

10. The method of claim 1, wherein interfacing the home
coniference on the data center media server to the tributary
coniference on the enterprise media server comprises estab-
lishing a real-time transport protocol data stream between the
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home conference and the tributary conference, the real-time
transport protocol data stream being used communicate audio
between the home conference and the tributary conference.
11. The method of claim 1, wherein the second call 1s
initiated atfter the first call.
12. A method for conferencing enterprise and non-enter-
prise callers, the method comprising:
establishing a tributary conference on an enterprise media
server, the tributary conference in data communication
with an enterprise caller at an enterprise 1n response to a
first call from the enterprise caller;
receiving a second call initiated by a non-enterprise caller

at a gateway of a data center;

converting the second call into an 1nternet protocol call at
the data centre;

interfacing the non-enterprise caller with a data center
media server of the data center:

creating a home conference on the data center media

Server;
joming the second call to the home conference on the data
center media server; and

interfacing the home conference on the data center media

server to the tributary conference on the enterprise
media server to form a linked conference between the
enterprise caller and the non-enterprise caller;

wherein interfacing the non-enterprise caller with the data

center media server comprises:

routing the second call from the gateway to an applica-
tion server of the data center;

routing the second call from the application server to the
data center media server; and

establishing data communication between the gateway
and the data center media server.

13. The method of claam 12, wherein the second call 1s
mitiated via a public switched telephone network.

14. The method of claim 12, wherein the home conference
1s created on the data center media server after the second call
1s received.

15. The method of claim 12, wherein interfacing the home
conference on the data center media server to the tributary
conference on the enterprise media server comprises:

sending a first outbound call from an application server to

the enterprise media server;

sending a second outbound call from the application server

to the data center media server;

joming the first outbound call to the tributary conference;

and

joming the second outbound call to the home conference.

16. A conferencing system comprising:

an enterprise sub-system comprising:

a first communication device to 1nitiate a first call from
an enterprise caller; and

an enterprise media server to host a tributary conference
in data communication with the first communication
device; and

a data center sub-system at a separate location from the

enterprise sub-system, the data center sub-system com-

prising;:

a gateway to recerve a second call mitiated by a non-
enterprise caller via a public switched telephone net-
work, the non-enterprise caller using a second com-
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munication device to initiate the second call, the
gateway to convert the second call into an internet
protocol call;

a data center media server to host a home conference 1n
data communication with the second communication
device; and

an application server to interface the home conference on
the data center media server with the tributary confer-
ence on the enterprise media server by routing the sec-
ond call from the application server to the data center
media server and establishing data commumnication
between the gateway and the data center media server.

17. The conferencing system of claim 16, wherein the

application server 1s adapted to establish audio communica-
tion between the home conference and the tributary confer-
ence.

18. The conferencing system of claim 16, further compris-

ng:

a remote data center sub-system 1n a different country than
the data center sub-system, the remote data center sub-
system comprising:

a remote gateway to receive a thurd call imitiated by a
non-enterprise international caller, the non-enterprise
international caller using a third communication
device to 1nitiate the third call;

a remote data center media server to host a remote tribu-
tary conference in data communication with the third
communication device; and

wherein the application server at the data center sub-
system 1s adapted to interface the home conference on
the data center media server with the remote tributary
conference on the remote data center media server
such that the first communication device, the second
communication device, and the third communication
device are 1n data communication with one another.

19. The conferencing system of claim 16, further compris-

ng:

a remote data center sub-system 1n a different country than
the data center sub-system, the remote data center sub-
system comprising:

a remote gateway to recetve a third call imtiated by a
non-enterprise international caller, the non-enterprise
international caller using a third communication
device to mitiate the third call;

a remote data center media server to host a remote tribu-
tary conference in data communication with the third
communication device;

a remote application server to establish data communi-
cation between the remote gateway and the remote
data center media server such that the third commu-
nication device i1s 1n data communication with the
remote data center media server, the remote applica-
tion server also adapted to nitiate routing of the third
call to the application server at the data center sub-
system; and

wherein the application server at the data center sub-
system 1s adapted to interface the home conference on
the data center media server with the remote tributary
conference on the remote data center media server
such that the first communication device, the second
communication device, and the third communication
device are 1n data communication with one another.
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